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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
recording medium, and method and device for 
recording/reproducing it capable of precisely 
obtaining address information and rotation control 
information of a disk even in a narrow track pitch and 
recording a signal in high density. 

SOLUTION: The optical recording medium is provided 
with wobbled grooves 1 and pits 2 on an area between 
these grooves at prescribed interval. Further, its 
recording/reproducing method controls the rotation of 
the optical recording medium by a wobble signal 
detected from the groove, and detects the position of 
the recording signal on the optical recording medium 
by a pit signal detected from the pit. Further, the 
recording/ reproducing device is provided with the 
optical recording medium, a detection means 
detecting the wobble signal from the groove and the 
detection means detecting the pit signal from the pit, 
and controls the rotation of the optical recording 
medium by the wobble signal detected from the grooves, and detects the position of the 
recording signal on the optical recording medium by the pit signal detected from the pit. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical recording medium characterized by forming the pit in the field between these 
grooves at intervals of predetermined while having the groove which carried out the wobble. 
[Claim 2] The wobble frequency fw and the pit frequency fp are Mxfw=Nxfp (however, M and N are 
integers.). 

The optical recording medium according to claim 1 characterized by satisfying an unrelated relation. 
[Claim 3] The optical recording medium according to claim 1 characterized by forming the pit in the 
position where the amount of wobbles serves as a value of abbreviation regularity. 
[Claim 4] The optical recording medium according to claim 3 characterized by forming the pit in the 
position where the amount of wobbles serves as the abbreviation minimum. 

[Claim 5] The optical recording medium according to claim 3 characterized by forming the pit in the 
position which approaches to the groove which the amount of wobbles serves as the abbreviation 
maximum, and adjoins. 

[Claim 6] The optical recording medium according to claim 1 characterized by standing in a row 
between the grooves which the above-mentioned pit adjoins, and being formed in radial. 
[Claim 7] The optical recording medium according to claim 1 characterized by a wobble being a wobble 
of single frequency. 

[Claim 8] The optical recording medium according to claim 1 characterized by sector information being 
recorded by the above-mentioned pit. 

[Claim 9] The optical recording medium according to claim 8 characterized by the above-mentioned pit 
having a sink pit and/or an address pit. 

[Claim 10] The optical recording medium according to claim 1 characterized by sector information 
being recorded on the groove by the modulation of a wobble signal. 

[Claim 11] The optical recording medium according to claim 10 characterized by sector information 
containing a synchronizing signal and/or address data. 

[Claim 12] The optical recording medium according to claim 8 characterized by sector information 
being recorded on the groove by the modulation of a wobble signal. 

[Claim 13] The optical recording medium according to claim 12 characterized by sector information 
containing a synchronizing signal and/or address data. 

[Claim 14] The optical recording medium according to claim 12 characterized by the sector information 
on a wobble signal and the sector information on a pit being in fixed physical relationship. 
[Claim 15] The optical recording medium according to claim 14 characterized by the synchronizing 
signal contained in the sector information on a wobble signal being before the sector information on a 
pit in the reproduction direction of a signal. 

[Claim 16] The optical recording medium according to claim 15 characterized by forming in the position 
within 1 pit period of a sink pit the position of the synchronizing signal contained in the sector 
information on a wobble signal. 

[Claim 17] The record and/or the reproduction method of an optical-recording medium which are 
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characterized by to detect the position on the optical-recording medium of a record signal with the pit 
signal detected from the pit while controlling rotation of an optical-recording medium by the wobble 
signal which it faced recording and/or reproducing a signal to the optical-recording medium by which it 
comes to form a pit in the field between these grooves at the predetermined intervals while having the 
groove which carried out the wobble, and was detected from the groove. 

[Claim 18] The record and/or the reproduction method of an optical recording medium according to 
claim 17 which are characterized by reading a wobble signal and a pit signal simultaneously by the one 
beam spot by the push pull method. 

[Claim 19] The record and/or the regenerative apparatus which are equipped with the following and 
characterized by detecting the position on the optical recording medium of a record signal by the pit 
signal detected from the pit while rotation of an optical recording medium is controlled by the wobble 
signal detected from the groove. The optical recording medium by which it comes to form a pit in the 
field between these grooves at the predetermined intervals while having the groove which carried out the 
wobble A detection means to detect a wobble signal from the above-mentioned groove A detection 
means to detect a pit signal from the above-mentioned pit 

[Claim 20] The record according to claim 19 and/or the regenerative apparatus which are characterized 
by a detection means to detect a wobble signal, and a detection means to detect a pit signal being 
detection meanses which read these signals simultaneously by the one beam spot by the push pull 
method. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the new optical recording 
medium which can record a signal with high density about the optical recording medium which has the 
groove which carried out the wobble. Furthermore, it is related with the record reproduction method for 
such an optical recording medium, and a record regenerative apparatus. 
[0002] 

[Description of the Prior Art] For example, the CD-R disk used for the so-called compact disk recorder 
bull system (CD-R) has the groove which carried out the wobble, and the sector information containing 
address information is recorded in the modulation of a wobble signal. 

[0003] That is, in a CD-R record regenerative apparatus, the record reproduction light spot made to 
condense on a groove detects the wobble signal which makes 22kHz a subcarrier, and the data stream 
containing address information is detected by carrying out FM recovery of the signal. 
[0004] Although the signal which will record address information and recording information by time 
sharing, and recorded them will be discontinuous by the method which arranges the address at the head 
of a sector, it is possible to record data on continuation by this method, and usefulness is high in the use 
which thinks as important compatibility with the disk only for reproduction with which the signal is 
recorded continuously. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, by the method of recording address information 
in the modulation of a wobble signal, if the track pitch which is the distance between the adjoining 
grooves is narrowed, a leak lump of the wobble signal from a contiguity groove becomes large, S/N of a 
wobble signal falls, and detection of the subcarrier of a wobble signal required for the roll control of 
about [ that the recovery of address information becomes impossible correctly ] and a disk will also 
become difficult, and will also cause trouble to the roll control of a disk in that case. 
[0006] It is high-density, and since it is necessary to narrow a track pitch in order to record a signal, it 
becomes a technical problem that a narrow track pitch also reproduces address information correctly. 
[0007] Moreover, in an above-mentioned method, the position precision on the disk of the record 
reproduction spot obtained by the reproduced address information is the order of the wavelength of a 
subcarrier about depending on the frequency of a subcarrier. On the other hand, the frequency of a 
subcarrier, i.e., the frequency of wobbling, needs to choose comparatively low frequency so that it may 
not have a bad influence on a record signal. If it says in the example of CD-R, it will be 22kHz and the 
wavelength on a disk will be 54 micrometers. 

[0008] When it is not continuous in data, between is set and recorded and it records data on a non- 
recorded portion afterwards further, it is necessary to record data on the exact position on a disk. When 
correctly unrecordable, it is necessary to prepare the so-called gap for absorbing the error of a record 
position for every unit of the data to record, and to avoid duplication of record data. 
[0009] Since a capacity recordable on a disk is decreased, although it is necessary to make the length 
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small as much as possible, the precision of the gap described previously is inadequate [ length ]. 
[0010] this invention is proposed in view of such the conventional actual condition, and aims at offering 
the record reproduction method and a record regenerative apparatus further for the purpose of offering 
the optical recording medium [ it is possible to acquire correctly address information and the roll control 
information on a disk also in a narrow track pitch, and ] which can record a signal with high density. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the optical recording 
medium of this invention is characterized by forming the pit in the field between these grooves at 
intervals of predetermined while it has the groove which carried out the wobble. 
[0012] Moreover, the record reproduction method of the optical recording medium of this invention It 
faces recording and/or reproducing a signal to the optical recording medium by which it comes to form a 
pit in the field between these grooves at the predetermined intervals, while having the groove which 
carried out the wobble. While controlling rotation of an optical recording medium by the wobble signal 
detected from the groove, it is characterized by detecting the position on the optical recording medium 
of a record signal with the pit signal detected from the pit. 

[0013] Furthermore, while the record regenerative apparatus of this invention has the groove which 
carried out the wobble The optical recording medium by which it comes to form a pit in the field 
between these grooves at the predetermined intervals, While rotation of an optical recording medium is 
controlled by the wobble signal which was equipped with a detection means to detect a wobble signal 
from the above-mentioned groove, and a detection means to detect a pit signal from the above- 
mentioned pit, and was detected from the groove It is characterized by detecting the position on the 
optical recording medium of a record signal by the pit signal detected from the pit. 
[0014] According to this invention which has the above composition, also in a narrow track pitch, 
address information and the roll control information on an optical recording medium are acquired 
correctly, and are advantageous to densification. 

[0015] Moreover, the speed of response and certainty of a roll control of an optical recording medium 
improve simultaneously. For example, although it will take time that it becomes impossible for a pulley 
pit to detect temporarily, detect again, and a roll control returns when [ which is a CLV disk only in a 
land pulley pit ] linear velocity changes with random access a lot if it is going to carry out a roll control, 
such un-arranging is canceled by using a wobble signal and a pit signal together. 
[0016] 

[Embodiments of the Invention] The optical recording medium of this invention is characterized by 
forming the pit in the field between these grooves at intervals of predetermined, and enables high- 
density record by combined use of the wobble signal of a groove, and the pit signal of a pit while it has 
the groove which carried out the wobble. 

[0017] The above-mentioned pit is formed in the field between grooves, i.e., a land, and you may be the 
usual pit, and between the grooves which adjoin as notching of the land which connects a groove and a 
groove, the configuration stands in a row and may be formed. 

[0018] In the case of the invention in this application, such sector information does not necessarily need 
to exist, and this pit may have only a sink pit or an address pit, although it usually has sector information 
including a sink pit, an address pit, etc. and address information etc. is obtained using this sector 
information. In addition, it is the pit which shows the starting position of sector information, for 
example, is formed as a pit where pit length differs from two pits arranged by approaching, and other 
pits, and a sink pit can be detected in distinction from other pits. 

[0019] On the other hand, a groove may have the wobble signal of single frequency and may have the 
sector information on which a synchronizing signal and address data were recorded by the modulation. 
[0020] Sector information is information related with the cluster which is a set of the sector of record 
data, or a record data sector, and has both a synchronizing signal, address data, or a synchronizing signal 
and address data. 

[0021] Moreover, such combination is also arbitrary, for example, the combination of the pit of the 
groove which has the wobble signal of single frequency, the groove which has the combination of a sink 
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pit and an address pit and the wobble signal with which sector information, such as a synchronizing 
signal and address data, was recorded in the modulation, the groove which has the combination of a sink 
pit and an address pit and the wobble signal with which sector information was recorded in the 
modulation, and a fixed interval etc. is mentioned. 

[0022] When the combination of the groove which has the wobble signal of single frequency among the 
above-mentioned combination, a sink pit, and an address pit is adopted, while synchronous information 
and address information are certainly obtained by these sink pit and the address pit, it is possible to 
acquire the roll control information on a disk correctly with a wobble signal. 

[0023] Since it is the same frequency as the signal and accuracy which it should leak and a lump signal 
should originally detect even if it leaks from a contiguity groove and a lump signal becomes large when 
a wobble signal is made into the signal of single frequency, the single frequency which it is only that the 
influence of a leak lump serves as change which an amplitude carried out slowly in the wobble signal 
detected, therefore should be detected is detected easily. 

[0024] Moreover, when the combination of the groove which has the wobble signal with which the 

sector information which contains a synchronizing signal and address data in a modulation was 

recorded, and a sink pit and an address pit is adopted, synchronous information and address information 

will be doubly recorded on both a groove and a pit, and precision and reliability increase. 

[0025] When combining the above grooves and pits and the position of a pit is formed at random to a 

groove, the level of the regenerative signal obtained by the position of a pit is changed, and there is a 

possibility that it may become difficult to detect a pit correctly. Or there is also a problem that the clock 

generation circuit in the regenerative apparatus for reproducing these is complicated. 

[0026] Then, it is desirable to carry out relation between the wobble frequency fw (average frequency) 

and the pit frequency fp to an integer relation, as shown in the following formula in order to cancel this 

for example. 

[0027] 

Mxfw=Nxfp (however, M and N are integers.) 

In other words, this is considering relation between the wobble period Tw and the pit period Tp as an 

integer relation. 

[0028] 

MxTw=NxTp (however, M and N are integers.) 

In addition, the wobble period Tw is an average period of a wobble, and the pit period Tp is the 
predetermined interval in the case of recording a pit at intervals of the integral multiple of a 
predetermined interval. Moreover, the pit period Tp at the time of making into a sink pit two pits which 
continue, for example considers that the two continuous pit is one pit, and presupposes that the period 
between these two pits is ignored. 

[0029] Thus, the wobble frequency fw, the pit frequency fp, an integer relation, then a reference clock 
are set to one, or it becomes possible to set a voltage controlled oscillator VCO to one, and let the clock 
generation circuit of a record regenerative apparatus be a simple thing. 

[0030] Moreover, it becomes possible to generate the signal which synchronized with the pit period 

from the wobble signal using PLL, consequently a pit can be detected correctly. 

[0031] Or you may make it detect a pit correctly by doubling the phase of a wobble and a pit. 

[0032] That is, by making the position of a pit correspond to the fixed phase of a wobble, and forming a 

pit in the position where the amount of wobbles (the amount of meandering of a groove) becomes fixed, 

a pit detecting signal can be made stability and it becomes possible to detect a pit correctly. 

[0033] In this case, as shown in drawing 1 , Pit P may be formed corresponding to the wobble center 

position (position where the amount of wobbles serves as the minimum) of Groove G, and as shown in 

drawin g^ , you may form Pit P in the position which approaches to the groove which the amount of 

wobbles serves as the abbreviation maximum, and adjoins. In the case of the former, the cross talk from 

other grooves serves as the minimum, and, in the case of the latter, a pit can be detected only by signal 

level, without removing a wobble signal component. 

[0034] Moreover, when the sector information which contained synchronous information, address 
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information, etc. in the wobble signal is recorded and a pit also has sector information, such as a sink pit 
and an address pit, it is desirable to make regularity physical relationship of the synchronizing signal of 
these sector information especially a sink pit, and a wobble signal. For example, in the reproduction 
direction, the synchronizing signal by the wobble is recorded within 1 pit period before a sink pit. 
[0035] Thus, by knowing the position of the synchronizer of the pit address beforehand from a wobble 
signal, it becomes possible more to detect the synchronization of the pit address to accuracy, 
consequently reading of the pit address becomes more certain. 

[0036] In performing record reproduction to an above-mentioned optical recording medium, rotation of 
a disk is controlled using the signal detected from the groove which carried out the wobble, and it 
controls the position on the disk of a record signal by the information detected from the pit of a land. 
[0037] If a wobble signal and the signal of a pit are simultaneously read by the one beam spot using the 
push pull method at this time, simplification of a record regenerative apparatus is possible. 
[0038] 

[Example] Hereafter, the concrete example which applied this invention is explained in detail, referring 
to a drawing. 

[0039] The optical disk of example 1 this example is an added type disk with a diameter of 12cm which 
has the recordable record film of an organic coloring matter by the laser beam with a wavelength of 
635nm of a postscript. 

[0040] The quality of the material of a disk is a polycarbonate, and has the guide rail (groove) formed of 
injection molding, and a land between grooves. 

[0041] The above-mentioned groove is about 70nm in 0.25 micrometers of****, and depth, and is 
formed as a spiral which continued from the inner circumference to the periphery at intervals of [ of 
about 0.74 micrometers ] the groove (track pitch). 

[0042] Moreover, the wobble signal of single frequency is recorded on the above-mentioned groove as 
information for controlling the rotational frequency of a disk, and the clock frequency of a record signal. 
In addition, a wobble is making a groove move in a zigzag direction slightly in radial [ of a disk ]. 
[0043] In this example, meandering width of face is 20nm, and a meandering period is about 30 
micrometers. Therefore, the frequency will be set to about 120kHz, if this disk is rotated with the linear 
velocity of 3.5m/second and a wobble signal is reproduced. 

[0044] On the other hand, about 70nm slot as a groove where the depth is the same is formed in the land 
between grooves by 0.3 micrometers of**** as a pit (address pit) which records address information. 
[0045] Drawing 3 shows typically an above-mentioned groove and an above-mentioned address pit, and 
the address pit 2 is formed in the field between the grooves 1 which carry out a wobble at the 
predetermined intervals in this example. Each address pit 2 stands in a row between the adjoining 
grooves, and is formed as a radial slot of a disk. 

[0046] By this example, the above-mentioned address pit is about 0.2mm interval, and is formed 
corresponding to 1/0 of information. That is, an address pit is located in the position corresponding to 
information 1, and there is no address pit in the position corresponding to information 0. Therefore, the 
existence of an address pit corresponds to 1/0 of information. 

[0047] drawing 4 shows the signal acquired when the beam spot B is scanned along with a groove - it is 
The pulse by the address pit by the side of the periphery which specifically has polarity with reverse 
pulse by the address pit by the side of inner circumference and this is acquired. Therefore, what is 
necessary is just to detect address information based on these either. 

[0048] the information which a bird clapper will be expected that detection of an address pit is difficult, 
and the state where an address pit is not recorded will record by this example continuously if 0 of 
information continues by this recording method - beforehand - being the so-called - a biphase 
modulation is carried out and continuation of 0 may be a maximum of 2 bits 

[0049] However, since the pattern besides the modulation rule 0001 1 1 is prepared into a synchronizing 
signal in order to make detection of a synchronizing signal easy, there is a portion on which three- 
channel bit continuation is carried out, and an address pit is not recorded in the synchronizing signal 
section. 
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[0050] The example of the modulation of a synchronous pattern and a data bit is shown in drawing 5 . A 
synchronous pattern is 01 10001 1 10001 1 10, and as already explained, 0 and 1 of the three-channel bit 
continuation besides a modulation rule are contained. 

[0051] a data bit -0-1-0 and 1 are modulated with 0-1, therefore the continuation of 1 more than a 

three-channel bit and continuation of 0 are not included in a part for data division 

[0052] On the other hand, drawing 6 is an example of a record format of sector information. Sector 

information consists of a total of 208-channel bits, a top 16-channel bit is a synchronous pattern, and the 

parity for the error correction of 4 bytes of Reed Solomon code is added to the address data which are 8 

bytes. 

[0053] In this record format, since it can correct to 2 bytes by 4 bytes of parity, even if the two-channel 
bit of arbitrary positions is mistaken among the sector information on a 208-channel bit, address data are 
correctly detectable. 

[0054] Next, the signal regeneration of an optical disk which has the above-mentioned composition is 
explained. In addition, here explains how to read the wobble signal of a groove, and the address signal 
of a pit simultaneously by the one beam spot using the push pull method. 

[0055] Drawing 7 is the block diagram of a signal regeneration circuit. In drawing 3 , the signals A, B, 
C, and D corresponding to each diode quadrisected by carrying out photo electric translation of the 
return light from the beam spot B condensed on the groove 1, using PIN diodes A, B, C, and D of 
quadrisection as a detector, and carrying out I-V conversion of this are acquired. 
[0056] After what (A+B+C+D) added Signals A, B, C, and D among these signals being the 
regenerative signal of the recorded signal and compensating the frequency characteristic of record 
reproduction with an equalizing circuit 1 1, by making it binary by the binary-ized circuit 12, 
reproduction data are obtained and the clock of this binary-ized data to reproduction data is obtained by 
the PLL circuit constituted with the phase comparator 13 and the voltage controlled oscillator (VCO) 14. 

[0057] On the other hand, if the operation which becomes A-B+C-D using the above-mentioned signals 
A, B, C, and D is performed, the focal error signal of an astigmatic method will be obtained. 
[0058] This focal error signal is sent to the focal drive circuit 16 through the phase compensation circuit 
15, and the focal driving signal which controls the focal position of an objective lens from this focal 
drive circuit 16 is outputted. 

[0059] Moreover, if the operation which becomes A+B-C-D using the above-mentioned signals A, B, C, 
and D is performed, the so-called tracking-error signal of a push pull method will be acquired. Since this 
signal is a signal corresponding to the radial relative position of a groove and the beam spot B, the 
wobble signal of a groove is also reproduced simultaneously. Furthermore, according to whether an 
address pit is a being [ it / the inner circumference side of a disk ]-to groove, and periphery side, the 
pulse of plus or minus is detected and this is also contained in signal A+B-C-D also in the position 
where the address pit was recorded. 

[0060] Then, first, only a tracking-error signal is taken out for this signal A+B-C-D through a low pass 
filter (LPF) 17, this is sent to the tracking drive circuit 19 through the phase compensation circuit 18, 
and a tracking driving signal is outputted. 

[0061] Moreover, in order to detect the pulse signal generated by the address pit and to avoid the 
influence of the noise of the low frequency band by the influence of a wobble signal, meandering of a 
wobble, etc., the high-pass filter (high pass filter) 20 which oppresses a signal 130kHz or less is used. 
[0062] Since a wobble signal is a signal of a narrow band, it can acquire the wobble signal of good S/N 
by using the band pass filter (BPF) 21 which passes the band. By the binary-ized circuit 22, the acquired 
wobble signal is made binary, is comparing this binary-ized data with reference frequency in the 
frequency comparator circuit 23, and obtains a spindle motor control signal. 
[0063] As explained above, in this example, it is possible to acquire all signals required for signal 
regeneration by one quadrisection PIN diode. 

[0064] The example of two examples explains various combination of a wobble and a pit. 
[0065] First, the 1st example is an example which formed the pit as it had the wobble of single 
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frequency, the frequency of this wobble signal, and an integer relation. 

[0066] In this case, the signal acquired becomes a thing as shown in drawing 8 , and the pit signal Sp is 
detected by the pan of the interval Tp of the integral multiple of the period Tw of the wobble signal Sw, 
i.e., a pit period, at intervals of an integral multiple. 

[0067] The 2nd example is an example which doubled the phase to the modulated wobble signal and 
formed the pit. This example is an example in which the amount of wobbles formed the pit in the 
position which approaches to the groove which serves as the abbreviation maximum and adjoins, as 
shown in drawing 9 , the pit signal Sp is located at the peak of the wobble signal Sw, and a pit is 
detected only by the signal level of the pit signal Sp. 

[0068] In drawing 9 , the pit signal Sp is a pit signal generated by the pit arranged at the inner 
circumference side of the groove in tracking, and, on the other hand, pit signal Sp' is the pit signal 
generated by the pit arranged at the periphery side of the aforementioned groove. 
[0069] In addition, although the pit signal is detected in the previous example 1 after a high-pass filter 
removes a wobble signal from a pit signal, the high-pass filter in this example passes a wobble signal, 
and a pit is detected by comparing the pit signal Sp including a wobble signal with disregard-level L. 
This is because the case where the frequency separation by the high-pass filter are difficult is assumed 
when the frequency band of a wobble signal and the frequency band of a pit signal are near. 
[0070] Moreover, in this example, the pit by the side of the inner circumference of a groove is recorded 
on the position of the abbreviation maximum as for which the groove carried out the amount wobble at 
the inner circumference side. In this case, the pit by the side of a periphery will be recorded on the 
position as for which the contiguity groove by the side of a periphery carried out the abbreviation peak 
wobble to the inner circumference side. 

[0071] contiguity - a groove ~ between - a wobble -- a signal - not necessarily - not being in 
agreement - a sake - drawing 9 -- being shown - as -- inner circumference - a side - a pit - 
depending -- a pit - a signal - Sp - a wobble - a signal -- being fixed - a value -- becoming - a 
position - being located ~ even if - being another ~ a groove ~ relating - having - recording ~ having 
had -- a periphery - a side - a pit - depending a pit - a signal 

[0072] As shown in drawing 9 , the peak value of the pit signal Sp by the inner circumference side pit 
recorded on the position where the amount of wobbles becomes fixed to changing the peak value of pit 
signal Sp 1 by the periphery side pit in which it was located regardless of the wobble signal for every pit 
is fixed. 

[0073] When peak value is fixed, even if it changes the amplitude of a pit signal, peak value can detect 
easily by the easy peak hold circuit, a pit disregard level is maintained at an optimum value using the 
detected peak value, and detection of the stable pit is possible. This is an advantage acquired when a pit 
is formed in the position where the amount of wobbles becomes almost fixed. 

[0074] Furthermore, in this example, since the pit signal Sp is located at the peak of the wobble signal 
Sw, the permission range of fluctuation of a disregard level becomes the largest. It is an advantage when 
a pit is formed in the position which approaches to the groove which the amount of wobbles is the 
maximum mostly, and this adjoins. 

[0075] Drawing 10 is the example which recorded the synchronizing signal Sws on the wobble signal, 
and combined this with the sink pit Ssp. 

[0076] In this case, the position of the sink pit Ssp can be beforehand known from the synchronizing 
signal Sws of a wobble signal, and the sink pit Ssp is detected more certainly. 

[0077] Thus, although various combination can be considered about a wobble and a pit, the following 
advantages arise with such combination. 

[0078] First, the case where the phase of a wobble and a pit is doubled and formed is explained. 
[0079] Drawing 1 1 shows the regenerative signal obtained from such an optical disk, and this 
regenerative signal consists of a wobble signal Sw and a pit signal Sp. Here, suppose that noise 
component Sn is contained in a pit signal. 

[0080] On the other hand, drawing 12 is the block diagram of the regenerative apparatus for reproducing 
these wobble signal and a pit signal. 
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[0081] In this regenerative apparatus, the wobble signal Sw is supplied to the binary-ized circuit 32 
through a band pass filter 31, and on the other hand, the pit signal Sp is supplied to the binary-ized 
circuit 34 through a high-pass filter 33, and is made binary, respectively. 

[0082] At this time, from the binary-ized circuit 34, as shown in drawing 1 1 (B), each pit signal Sp and 
noise component Sn are outputted. 

[0083] The wobble signal Sw is further sent to the phase-comparison circuit 35, and 1/100 frequency 
divider 37 and the 1/M frequency divider 38 carry out the phase comparison of the oscillation frequency 
of a voltage controlled oscillator 36 to 1 / (M*100) signal by which dividing was carried out. By 
controlling a voltage controlled oscillator 36 by topology detected by the phase-comparison circuit 35, a 
phase locked loop is formed, consequently the signal frequency Fw twice (M*100) the frequency Fo of a 
wobble is outputted from a voltage controlled oscillator 36. 

[0084] Supposing the wobble frequency Fw and the pit frequency Fp have the relation of Fw*M=Fp*N, 
since the oscillation frequency Fo of a voltage controlled oscillator 36 is Fo=Fw*(M*100) =Fp* 
(N*100), it will turn into the frequency Fp twice (N*100) the frequency of a pit. 
[0085] Therefore, by carrying out dividing of the output of a voltage controlled oscillator 36 by 1 / 
(N*100) counter 39, the topology shown in drawing 1 1 (C) is acquired, and it is outputted to pit pulse 
detection and an interpolation circuit 40. 

[0086] And by taking ANDO of the output from the topology shown in this drawing 1 1 (C), and the 
binary-ized circuit 34, as shown in drawing 1 1 (D), noise component Sn is canceled, only the original pit 
signal Sp is detected, and the pit data shown in the pit data clock shown in drawing 1 1 (E) or drawing 1 1 
(F) are outputted. 

[0087] Like this example, when the wobble frequency Fw and the pit frequency Fp have the relation of 
Fw*M=Fp*N (M and N are an integer), it is possible to acquire topology from a wobble signal a pit 
period by the phase locked loop, and detection of the exact pit address is possible. 
[0088] Next, a synchronizing signal (sink) is recorded on a wobble signal, and the example which 
combined this with the sink pit is explained. 

[0089] In drawing 13 , FM modulation of the wobble signal shown in (a) is carried out, and the result 
which restored to this is (b). The sink of a pulley pit is [ after detecting the sink of a wobble ] detectable 
by on the other hand, arranging the sink of a pulley pit immediately after the sink of a wobble, as shown 
in (c). 

[0090] Although the position-precision of the wobble itself is not so exact as a pulley pit, a pulley pit is 
making the structure for pulley pit protection from a different system, and it is possible to raise the 
safety of the pulley pit signal itself. 

[0091] Moreover, as operation other than the gate, as shown in drawing 14 , it is also possible to put in 
the head distinction signal of a pulley pit train by the wobble. 

[0092] Consequently, it is possible for it not to be necessary to form a sink pattern in a pulley pit, and to 
make pulley pit information increase. Moreover, eye an unnecessary hatchet and circuit reduction are 
possible also for detection of a pulley pit sink pattern, and since it is doubled by the control system, 
reliability increases. 

[0093] As mentioned above, although the concrete example which applied this invention has been 
explained, to say nothing of this invention not being what is limited to this example, various 
deformation and combination are possible. 

[0094] For example, as shown in drawing 15 , it is also possible to make the address pit 2 into the usual 
pit configuration. 

[0095] Moreover, when sector information is recorded on both wobble signal and pit, it is also possible 
to use both properly, for example, it is possible to use the address information by the pit, before 
recording a signal, and to use the address information recorded on a wobble signal in a modulation after 
signal record. 
[0096] 

[Effect of the Invention] According to this invention, also in a narrow track pitch, it is stabilized, disk 
rotation information and address information can be obtained, and record by high density is possible so 
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that clearly also from the above explanation. 

[0097] Moreover, according to this invention, it is possible to compare until now and to obtain address 
information in accuracy and a high time precision. 

[0098] Furthermore, in the optical recording medium of this invention, if a wobble signal and an address 
signal are read by the one beam spot, it will become it is possible to detect the regenerative signal of 
record data, servo signals (a focus-servo signal, tracking-servo signal), wobble signals, and all the 
address information, and possible to attain simplification of a record regenerative apparatus and to 
manufacture a record regenerative apparatus by the low cost. 



[Translation done.] 
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